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(57) Abstract: A method for manufacturing a circuit board using a flexible film having a high-accuracy circuit pattern, a method 
for manufacturing a circuit board composed of a flexible film having a high-accuracy circuit pattern, and an apparatus therefore are 
disclosed. Specifically disclosed are a member for circuit boards in which a reinforcing sheet, a peelable organic layer, a flexible 
film on one or both sides of which circuit patterns are formed, a peeling assisting layer are sequentially formed in order of mention, a 
method for manufacturing a circuit board in which a flexible film is bonded to one side of a reinforcing sheet with a peelable organic 
layer interposed therebetween, a circuit pattern is formed on the other side, and the flexible fiJm is peeled, characterized in that the 
flexible film is peeled from the reinforcing sheet at a peeling angle of 0 to 8 degrees, and an apparatus for manufacturing a circuit 
board by using the manufacturing method. The circuit board can be preferably applied to a wiring board of an electronic device, an 
interposer for an IC package, and a wiring board for wafer-level bum-in socket 
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fcf=L. V 1 /V2j{»<:^#<fey-r^'5i:. ^^li:?-*- ;uA4(cAn*>*3S*=ti 
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10 ■5r^i47<';uA4icf^ffl-r^?i*^$iji!s-r'5c t*<-i?#So fc/cc^^B-, h^u 
m^mv 1 (*. mii^^ i 5 e x^m!^ui^^mo>m^ y ^.^h* < *cSo 

15 rili^©«j#aj 1 4«j#ST»(©i5ii£^^gv 1 a):fc#$i*, h^u-J^tJlSfiftfctt^ 
Lrse*SZi:(C7S:-5o c:a>i$i:: t V 1 / V 2 > 1 , * e»(cr±mii<oififfl(Diilg| 

&L±mmmw: i 5 oi±, ^j^a? 1 4isi*®7?(0!oiteiiiimv 1 tmti^^mmm. 

V2$il^L. V 1 /V 2> 1 t LTfaHt^^S-fb^-yr-S-:^. 2 (cAn 

20 h-^u^^iS^-r^ctTjRT^tt^-f ;uA4(cf^ffl-r-55S*^$iJBS-e#*a>T?. 

*^a«j^-ri>§ij^^. gijisi^M2 1 2 1^^ y . J:tBO)m?^'27^»>^2 o e ^rau 

$e>.|::v 1 /V 2 35»<1 lal±(Z)jS«>5:fl|{CJ5:'S<fc dtc. IhI^^ — ^ 1 6 OomUi^ 
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V 1 A1 8<Dffl^j^itl^SV 2®lt^V 1 / V 2l±1 . 0 1 J2l±i:-r'5 

Elffi (i , IBJ it <o ii (c # c X §ij ^ j!in t- ^ (Z> ^ R& jh -r -S I- + ^ & y . *^ o . 

Rr^147^;UA4(cf^ffl$-l±«^ttBf®«^/i:y<©3S*i: L-CI*, 2. 4xio 
^N/m^^T. <i:y»*L< 1*1 . 2X1 O'N/m^. :g^»^L< (* 8 x 1 O 

20 iHil^mi 5 O $^tx/cWM1±7'f ;UA4a}ilJgg^^(*. il^^Ml 6 2ICJ: 

y. 1) mmns 8Amm(j>mizts:^^=^v ^ y\/ z^> ■{ u±a>m^fsim^m 
set" 2) isiig^— $! 16 0 ^m^o^n^ ^ ^^nm^o^um^&v i 

^^<S«fc5igJgS^J^^p■r'i.s 3) u i s s ur :? A i 8 a>?gji* 

^BH^Sv 2 ^m^a>iill::^d:-l) J:3iiJtlS»J^f 4) m?ii<7 ^ ^ 1 5 6 '^(D 

t^tsmm^m:^ t?. h 1 o(*. msizTT^-rmmsi.-^:^ h4 0'\i>. m 
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iiiprtiJ&:^^!iaM3 3fi>€>Rr^ti:7-r ^fjjjii-r-g>§i#fijA«LSP*r4 zj:ijm 

Sflilt^^4o$o' ssgTtso" JSiTa)SSHfc«^ooRr^i±:7-r;uA4^§i 
fajitj.- h 4 5 i&ffliN-g.(D3b^»$ LUo 

^ ^ L T ^ ;^^SiT? ife 2 ICS^ L /= RT^i* 7 ;u Afiffi 6 <DM3S«i 2 

II 3 8 (Dsg^i^iai'xgi om-s ;i t J: y m^'simiSimnmm 3 e> Rriitt^-r 
;PA4.^tiiis-r^§i#iii3!)<LgiJ*t4 7 , iiiii(z>^icw^i±:7-r;uA 4 ^^wr%> 

— JU4 9r*@5^L3&:L^iB^^l3S(::J:yIHl^$^±/5>Z^:^,. lElliliA^ fe^ y d <!: 
20 5l^fiJ*<LSP*t4 7ttS^LJ5:L^®iJiailz<i: y Rr^ti:7-r ;UA.4 ©^SP^ 

L, «fi^4 6 *^i6^?i±s<Dt5t»iLr. Rr^lt:7-r;uA4^^ai-e^Lf=si| 
3 8a>®g^:&iPi'^gio?is zticj; y . S»jmil3 8^o' ^sitlso" m 

m 9 0) :&:fs \Pi iz^m ^ it ^ (Dt mm i.x. -sim^y^)\^j^4t:^\^m^:itiz^ 
y. fiiii^3 8$o" jsi±8o' icLT<f>mmiz%-^'0'DmM^^cLt=tX'.^^^ 
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jS^lSl (cSfift L T r * J: . 

^tt:7^';UAO«HliiigtlllSI^-lC35:^J:o(ziKili-rSA^. lal$B7 U-TJfc-SC 

^< «ty , Rr^1437-f ;uA4izm^-:>(t§^a)5F*^$ll&ih-r'5:i<!:A<T'#'i>o 
10 fiJiilS^f 3B#l::Xl#P-jU4 9l*loi|E@^T?ifeor4. W^&7<;UA4 

jfeasiUM^-*:/ h4 o. 4 5limmmw.^ 5 oa)SBiilt3.=.'y h 1 7 oicM#An 

15 i^xmm^^o B8iciBm*Hf=iijgi^a4 o(iTfB(©iifiK^^fri>. RT^it 
20 ruSo 

25 i5iBB-ri». ^9{ziai^$*vfciy®^a4 5i*T©<D?im^^t-^-So Rr«^7-r 
4 ^fii^Rri63S:=&^!S^^ffl 3 ur 2 (cis^ Lfc w 

lpft:7>r;uAS«t6. M3S*5 2 ^^}$-r-sm«^4 6 qr^tt:7-<;uA4^^ 

^iK3e3 3&N.e,w^l±:7'r^uA4$iajii-r*5i#fii*<L8P*t4 7. iijgiax^i-Rr^ 
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ity u— A5 o^cs^y#It6^^■rL^So 

bsje®^. S12 (b) itmuBWis o ^mi'^fzt^omB^u^^-tWi^iEm 
25 *-r.^ 1 oi::ie«LfcfiiM^fi6 o c: o -ciliea -s » ^ i o ^^m-t^t. 
3$«i4i=:}$^Lf=nr^t£3''f juA^:fiii6 mmir ^mmmwi e ot^ih^ o mm. 
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U — A6 8 y I/— A 6 8 $»^6 4±Tf*sp*lRlfrg^ElC^|?3-r* U— 6 9 

j^y^/je^ti-So ^ifspe 5i*=rAii(7)5ii4i*T'itj^$*bTfcy . asicttiRgi 

4 t*<^||j|!tlLfcSP5^>A<)li^^?l!R5l*^^^<tJSlc35:ort^-S), ^t=#l^ffll6 5I*M3S 
«4$J§ft Ur#l#T?#-5«k5Jc.^(D*i5fi*R4 iajSitSttttStJSro-Ct^^. 
^<7)ffl®{ci*. M5i«4{CB^#$+i-5^fl5a^iil^ti^l}mLfcffi^4tS*^-^ 
15 ^&*t-S« ffi^i|tSa>:*:#* t Uri*. »^U< 1*2 OmmJSlJt 1 0 O OmmJSl 
T. «fcy»^L< 1*5 OmmfelJtS O OmmmT-e^i^o 4t(cM^*Ej&<*f^ XI? 
fc-S^^tts 4 O Ommtt± 1 O O OmmJslTT?*^^ L 

<s J:y»*L<l*. 5 O OmmJ2l±8 O OmmmT-Cfc-So 

»! L f= gfl It r- # < 35: i» o 

t^i^&e si>^-^<om:f3xmm-r^^m^xmn^-ii:xi$±^it^o --n. m 
3 1*, mm.:^-v V 6 2a)^i#gp6 5 iziR«Ly=M^«4^mM-r-g>tcto 

l:i|S!(tf>*ttc4»a)-efe'So -^35:*)^, faigla.- •> h 6 2 (*fyjil^7^. *S5S«4 
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m. «fcy»^L< 1*0. 1 ~ 1 mmfZUT:. iR^^filKt LT, #3i« 4 
6 5 A^ e> L . 6 3 IC^-B-g ^ -5 o 

:7-f ;uAS*R6 ^qr^tt7-r;uA2 ^TffiS (=»S^*R4 $±(19) icur, SSi&e 

6 1 $±^*-ti:-C, *i?S«i4<Z):&l^t^i#gp6 5 (©g^JS^ S $Rff3£fl>a* 
$-t±^o L < f*0. O O 1 - 1 MP a . J: L< 1*0. 0 1~0, 

15 2MPaT?fei»o 

■fr^o ^^tlcj; 0X^3^*5 4 I*. :&ffl!lANP>Ili5>ijttt$*L^fcto(3. pr^ti:7^';u 

25 -f-om. -^ItSPe 5(ce&a$^t=M3i*g4a>4>*SiS;&mT(cja:^^-??. mUi^ 
^c^^#$^lrL^^M5fi3te4A<ilM^6 3ayM±\ztj::§>i:o\z^m^^-r^o mi^ 
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10 ^(OizLtzm-^m^miim^LK^m^^^o 

«ty. ^^14:7^';^AS«6 ^Rr^14:7-r ^UA2 ^T«!l (*fi3S*5 4 ^±fl!i) icu 
;UAS« 6 6 1 ±(Ci!R3ift<#-r -So 

20 siJ$(±*y c*-t±r,«i#si5*t7 o-i?M^«4(©^^gpA«^i#"e^^j:5ic-r-5o 

<(40. 1 '-5mm. d;y»^L<l*0. 5 ^ 1 . SmmTJfe-So 
3&<lli2>2J:(cj#i&Ji{f 6,*L, iJR^«i#**Lrui.prjii4:7^;UA2AN&§l#m^*v 
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10 -So ^U#^A<^7 Lf=e>. 3 $MTj^*-eTI^$t!-'5i:i:t(c. mm 

15 J^5l::@12 (a), (b) (Dmmmms OlZ'Dl\X^^-t^o 

fHJ^OL^-; h8.2 J:i'J<tJ^*^xTlN^o ^M-^ 8 1 8 3 ±lzWim.^iXfziS 

aggasi^i^-r^^iticcfcy , lft5l?LA^e>a>l!R^f^ffilc.fey . Rr^i4:7< jUAS 

8 6. pjBity ^ )i^j^2^mmi.tzm.<D^^m4.^^m-r^n-'yms i ^ ^m 

25 fig*;h*'CL^'i>„ W^^P— JU8 5 i:§|#±(f P— ;U8 6 I*|HlSE^8 8|C*tl#%^ 

3i"^(HifeeS(csiy#(t&^t-ct^-S. if *^p— ;U8 5I*=jap— ;i/-e&sc:t 
A^M^LL^o ^fclHlli^s 81*. »$x.p— JU8 5a>lHll£i1aiL^ttaSa>lHll£ia(c 

^i^gffi{c«iy^tit&*trt>-5o #l^^8 9(Z>f^ffi(cj: y , isi 
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fe^8 8tt±T:^iRi{cg«(ca«ijRr«6-if(fe-So*fc.^-x:7 Old*, 
sjiic. mm.mm.8 o ^mi^tzmn-^miz.'oL^x . @i 2 (a), (b) ^mi^x 

5 $-raa^8 1 $^P— ;U8 5 i:ll^±lf P— JU8 6I^^^^L3S:U^i:a 

10 z<D^itii-^mai&8 1 t:^miz^m^it^m=.. mi 2 (a) ic^-r«fc 

W$^P— ;U8 5 t§l#-h(f P— ;U8 6®ra^M^«i4A<iiia-e#-S J:5 
Ic.lHllg-^S 8a)JtTf4MtlHllSl^)S$il^Lt:33< oC(Dtp«iA<-??#tc®l@-e. 

16 S-^<^±*-B:S„ 

OUT?. 1315^7 8 ^TPI*1±. Bf3ea>ff*t?«>*X.P— ;U8 5^M^«4$ 
#-ma-Ci^±^1±S„ C:(35I$<DE^I*»^L< 1*0. OOl-IMPa. cfcy 
»*L<l*0. 01'>'0. 2MPaT?fei)o 

2^1::. «>$x.P— ;U8 5 OEfnO^lHlfeillt LT, lHl$i^8 8^»^)o < y^Isl^ 
20. @12 (b) lc^-t-J;dlc. ll^±lf p— ;U8 6-e1i3fi«4(0:eaS^5l# 

±lfr, Rr^^:7^j|.A2AN&5l#lltUTi!llll^BI5&-r*o *S^fii4<D:&aS*<m 
Sgi#*±3b<ofce,. Isll£i&8 8(D^lHll£^li±$-|±. Ot^l?«S-&8 1 $:&:6r 

25 ^L-x:^3t«4<Z)2ES^A<tf $^P-JU8 5 ^ffii^-r^i. ^i: (iffilSlCcfc or. 

mutMz^^m4*^a—^U8 7<D±icfl!)y ^-^-So -euTisa^s 1 x(Dm. 

33 



wo 2004/066694 



PCT/JP2004/000475 



$0. 5~2mm. 1 ~2 Omm-efe«»o IHISIJG Oa>|£®9 1 Ict 

m « L . El i^^tS A^^J^-r -5 TEf if L r ^ t» 35: 3 & -5 . *^B^ 

15 !^lcW^7?feSo I C^»:/:^)S:if(D«^^SIJSIcmflS^^JtA<JS^F^^•CL^-Si:f«^|ID# 

l^-SZ^:A^|^f^LL^o j^CBfi^IT^ PJI^J.- h 5 2 5 5 iziiDii^gA^ 

A<^**Lt^o mtSsfitll::!*. $;!xi>^5S«ilcl*. 1 OOOmmlSJlTa> 
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m^4. (a), (b) izmm^ixtzmm^m.^ o oitTm(j>mm^±ttho 
$is 1 0 0(4. ±miz ly—ju 1 o 1 afimmttifz^-t 1 o 2 ^m-t^o u— -»u 

o 2 Id*, :7i^— A1 o 4 36<^^^*i-ctey , :ia>7U-Ai o 
4JCJ4, ^tfi<ia>7 U — P— ;u 1 0 5. 1 0 5.- ■ ■ *^SI®2eS^IrII:i — 360)^ 

15 zomm^m^ o mmia^cmm^ii^^^j^^^^mmmmi o 6 a zo 

S^iSSmmi o 6 a ic3S^s*;lxfc^ K;n O 6 bt. ZKO-J? U- KJU 1 o 

6 b(C|g^$tLfc< 1 0 6 c t*^L•Ct^S, S^liS^Sl O 6 a I*. < 

^xf^ o 6 c<z>335fc(DJ^$$il^'r'5^»a)-e. ctLdJcy. i o 6A<t 

i^Lt=i:#i3. ?oifci o 6 c m.j^-r ^-^m\^y ^ )\^-u^^6<om^'ssmti:m 

20 3 t Pim^y^ A 4 i (D^mizlE L < $ 1± ^ Z 2: Jb^-C ^ J: 5 IcjB: 

6 b. 10 6 bF^^My^it^z tjb^-e^'&jiai^^jort^So 

25 :7-f jbi^^:sa6 ^®tt^ 1 0 3±(csaL. m^^t 4> o z.co'sim'&y j\''U^Wi 

6(4. M^%2^. C<0M!i%2rc§l]^Rr^^W^^€3 ^^L-Ci^^^^fc. 
M3i45 2 'vOtea® i: ttS>ctffi!j<D®lc|sll»/<^ — L"C3S:*^1g1±7 -f ;u 

A4 i: ^^^■^?l^^o 

iUH^SlI O 6^TI^^#-5^i:t,lc. SS^ 1 0 3^U-;n O iJi 
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^MT^t. ^O^mz^-DX. HI 4 (b) (c^;r«»:9lc. fiJIi^Sl 06<D 
5 Li<)P>*i<5. •ttSit>iD. RT^tt^-f ;^A4 3{l«4t5i«2A^&il]^. itlij4i±Lto^*L 

^ o 

gl 1 5 (C^Lfc.PJIt8B*t 10 6 (©^ K;H O 6 b . 1 O 6 b W^ffiy ftlt. 
® 1 4 ( b ) (C2 ^MM-e^f «»: a IC, 7 'J — P— ;U 10 5, 1 O 5 , • - • ±iz 

JJelC. fljgl^gfl O 6 ^TI^Mfl!)fft«IC±#$-a-§i:i:tlC, SBS^ 1 0 3^ 
HS:£:&lc|pI*^oTmil^F1i'So O 3*<5c©l4a^-e|g«l-r-Si:. 0^ 

-1. 0 O Omm/^SSi:■r-S<©*<«^:L^o 
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> :^^f>ii®2im^^ *l£it ^ - -e & o r * cfc t^o 
L -c m ^ -r -s c t A< # * o 

W^ii :7 -f ;u A3&< * - -JU L fc y . ^ L (ci*«T*i. y -r ck d ic T^i: y . ^ fc. 

Z *L |S5£ * i> I* o 
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i\^M^j&&my 'fjuju^mti^i.x. tKu^ s K^^fjuA^^^^xs^Ricteyftj-j- 
lfey#lti:^®T^L-C4,*l^o c:a> J; 3 ^j:lfiy#C-J-f^^lz(4, 
0 3/0096 5 m/%>y[yv h T?*|geB#^35«ti^ Lfc Br^®«t$:<Z)® (C/f? 

ti?^ 5^— ^■r-5;5■asfcJtt/Sle<z)-'BBIlc•^t^r. igs^#fiiLJ&:*«&iftwV 

^ a 

20 i:^^TfS:55) -efc-So 

^54^- K^®2 0 OI4, M!fi«i2$«l#-rSSgS-&2 O 1 . m^mz(DM± 
lciBa$#t-CUi>BrMi47-f ;UA4^^1$-ri»W^S!K#2 o 2. W^i5««:2 
o 2 tRr^i*:?^ ;uA4 ^PIB${cM3SiSg2(cE*^iinx.-c#Loit^x^— i?2 

o 3, "simt^y ^ )UA ^ iz-^iMm'^w 2 o 2'^a>mmmmti^^fu^mm%^n 

25 ^a2 O 4 «fc y?8fiK$*l,i>. ^«^2 o 1 (^>±®(cI*gsSfL3&<@Be$/<^■ct^r. 
@;^$*LJ5:0^SS3i(Z>f^ffl(cJ:yM3i«ii2$^»^i#T?#So ^^2 0 5 

±r::iBM**frt^§U-;W2 o 6 t -e-tLlc^^-r-S^'-r K2 o 7<D|grtf^^lcj: 
y. ma^2 0 ^ltm^ 7 a)&:&^isn:i;k^3^iftRrt6i:<c-l)o mM^2 o 1 <DT 
siJictt:^»y h 2 o 8 t®iy(*itt»*trfey . z<o-^«y k 2 o S :^^^»>h2 
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— ;utei:2 1 1 o sommiz-^'^^y h2 i o$^LT«iy#i+&*t 

•CL%^^— ^ 2 1 2 i:fi^$*L-Ct^^a)■T?. ^ — ^ 2 1 2 ©laifeic J; y . 

6 Pl^®^^**:2 O 2(i. Pim\k<D^mt L < f*. ^L^j«!US5«a^i?:i*2 1 3U@^ 

Lf=4,fl>'??fe^o <?:**2 1 3(*@^$*l.^L^#|^a^E3B:•j— 7i/'J ©illf^ 

4 i:M^«i2^iiiss|zfT(c3tt®$i^-c. M#«>ram*flBSi=S!:e-r<s Z t A<W#It? 

3^$;}^J5:L^P — ^ U — S/'J Jcfi^ UT te y , □ — ^ U — i/ y $ + 10 

X^-V2 O 3 4,lsl^g^T'^y . XJp-i?^}#i*2 1 4 IZ^^^tL-CtN^;^^ 

15 — i?2 0 3$, mfp<D$zm-^^omnmwiz^i) ^ pr^®«*t:2.o 2(cff uoit 

«$«:2 1 3*<«S®^F*LfcSS%*^t3B:t^#|S|g^35:'Jn7'>>y Z^^—lz^W ts^tix 

iimm^m^S2 o 3 (±. m®^ 2 o 1 (Di!ii:^fpi{-*ofcoT. ma^ 201© 

20 '|li^riRl:g*«l:ygt^$BH(C*3fco-C#i;rfcy . »^2 O 5±<Z)^tt2 1 SIZ^ 

nt^Jtixi^^o ^^2 1 5i±. a^$*L)JcLx±Ti!i<igm(cj:y . 01 7a>:&^iz 

^m-r^ww2 1 3^x^-^j^w^2 1 4 tstmaf^m^ffi2 o ssft^T^L^s: 
L^<i:a(c®<o ^m^^m^tt2 o 41*. lE^tzitMizmmLtz^ ^>m^m.T 

^m^M2 0 4$qr^i£a^f$2 0 2±$iii&$i±^;i^i?. oT^i^a^^fj: 2 o 
2{z^nu^Miz^^nmti^ii^-t^:it'f5im-t^^^, is:ts^mwL2a>±m 
fcf±. ilj||wlB'a:^^!|^g3A<<fee»A^l:i<)^^^^^*trt^-5» . 
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2^1^^ 5^— hmm.^ ^fflc^fc^ 54^— ^;^^^c-:>t^r. m i a *fflL^•rij^e« 

5 -5 (® 1 8 ( a ))o olV-Clta^ 2 O 1 ^^5&lSll::ifilA'^oT — ^ 

$1±«o IEg^2 O 1 3&<W^Bittf*2 O 2(0^ J: 3i:KTIC#tc&mM^2 0 1 
10 i/'J >^-$Tl^-r-5«fc5lciElSLT. Br^®3K(*:2 O 2^«iM^2 O 1 JkO^T 

m^y^ji^j^4.{zm.^^it.mf£(j>mmtts:^t:i^v^±^ii:^m i s (b))o 

Rr^tt:7'f JUA4 i RrJi®JKtt:2 o 2t(l>nWt^ Omm mT35<»* LL^35<. rT^ 
i4:7^jUA4 i:W^1t®«i*2 O 2$®il!ft!i^?i±'5ci:=t,Drtl'??fe-5o igt^rx 

^— 2 o 3 ^or^®5i^^2 o 2(D±mcsimi±y'f )\^A4<Dmwmtitmo>m) 

15 A^e>^^^^L^&T■r. pr^®5Ki*2 O 2 i:SM^2 O 1 <D±®T?:7^JUA4$:^tjJ: 
5'5:!Klll::Lr*^&. X^— i?2 O 3 $ RT^tt^ 4 (D^agcDfilcj&N &:&aiil} 
Oi^m^-^^mtSitX. X-T— 5?2 O 3±<Z)Rr^tt:7-r /UA4 iHfiSl^lwJ;. 
Rn^®«**:2 O 2(Cl^L#X.^ (@1 8 (c))o 
Rr^®!|*t*:2 0 2lCBr^147^;UA4^^i^T?^fc€». X^-v2 O 3 

20 att<*2 o 2 j;y gi^gfr^bir^ic, Rr^®j!*tt:2 o 2 ^ji:?^ic^i!i*i±r?tsi 
-2 r2^mm\.xmm.^z o i ^ifi^&^ici^sa*i±-c#it$i±.asi^^M(@ 

-sM5i'^2 ^.a^2 o 1 ±icmfflL-c, ^mm'M-t^ (m 8 (d)), m.m 

25 S«^2 o 1 ^S::&i«gicSiij^it-c. M3i1g2 ^Rr^i5'K**2 o 2(c^ 

nt^fz-sim^y j\^d^^(omTiz^%tzax^±^^M) mis (e)), c 

a>^(0iBe^2 o 1 a>i^±nM\t. RrjS14:7-f ;uA4)b<li3i«i2<Z)&&*NC&3e 

•?-Lr.pr^®«{*:2 O 2 $TI^*1±.^a^2 O 1 J:a>1«^tR2(cifi^5F1i'. 
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^'^mm^i^z o 2a)±«3*>&}«PL&rT. w^®«i*2 o 2icfiii$**L-cu* . 

pr^l4:7< jUA4$«JS^2 O 1 <DM^«2fCff LS^o ^LT. X4r-v2 0 

o 2izftj#$*ixLx^Rrmi±:7'f ;uA4^. «m^2 o i Ji(dM3S«2 ic^u^ 
tl^ (@i8 (f))o cfl>wif^ic<fe y . pr^147-f ;^A4{±M^«2{c5S4^- 
2 O 3*m^14:?-<;i/A:&l^^jSLr4f ihLfcP,, S^$*LJti:Lxp--$i g S/'J > 
^-^iHl^L-C. X:¥-v2 O 3 $WM®5K**2 O 2 J; yji^(ti>o ict^TRrM 

@t^^2 o 2^±^$it. iss^2 o 1 (ois^^^^i^^. mmmm. m^^xi^ 

^33?a>igtcMin-r*o KIT. Piciif^^igyigL'C. ^J^cDRr^lt^-r ;uA4. 

hA<wiBfcJ5:^o *-r, -pimm^wzozizmm-^zo ^ ±(D-simity^ji^j^^ 
$ ■& * t # . RT^tt 7 ;u A 4 $ -e 0) ^ * © «gn? la i ^ if -^i- u ic , 

^L#x.&*tS„ Z*Ll*, 1 ) ®rt<D®1±^JI5A<Wtfe'5:Rr^ajyit*:2 O 2$ftffl 

j&«£Lr. t^-iznim^y -< J^^4^m0k^vt^. z) irsi®t^i*2 o 2 ^ w 

^i4:7-f ;UA4$SJ® LTjfi^*1±fci:#a>F^I®* 1 Omm JJlTt/h* < L■c^.^ 
-StcfiblC. X^-e?2 O 3 ^ffffiL-CS^ll^-tJrSl^fC. W^i4ia«i*35<gi^^ 2 
O 1 (::JJ*-r-l>^^0 (^18 (c) *<5' filTt'h$<«i:§o ;i*tlcj:.o 

Rr^Mjyef*2 0 2 ^psm'i^Ly ^ ji^AArizmw-mzmi&^-^xmLm^tz^t 
mmz^ w^ii:7<;uA4A^s«^2 o 1 iz^^^tsimm^i^z o ziz^^m 
(DfaMMH^^A^^jfec^-e, Rr^i4:7^';uA4^iga^2 o i 

2 O 2(Z^L^X.-5Ci:A<-e#S(DT?. W^tt^ ^' A 4 Ci^^A^i C^T > 
mtiJ^tdil^o 3) v2 O 3a)^lPEa}3{)^^JK(C7^j:o•Cl^-g>a>T', 

l!fe}&3{»<prM®JKf*2 O 2 t^r^tt 7 -f;u A 4 (C^C^Ct^i: ^5 4-— hB# 
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W^1t:7-f ;UA4 $*Sififfi2lCl^-(c4SM$-a:€)*t'5. 2) Rr^®«i*2 0 2i: 
tt5i«i2 t<Z)rai®3&n Oram JSlTi:/h*L^fc*:)(c. X^— 5^2 O 3i9BE^a)W^tt 

10 <3&^o -tiicjcoT. RrMl4:?'f ->uA4$l«^«2<ci!iS2Ffi(c^ifii$-a-r rt^ 
tt:2 o.2ic&§^i:$S!S«i2(c&i,«fa)^astiaaH^$*^^feuT?, RrMi4:7-f 

7UA4$Rr^®!Ri*2 O 2AN&M3S3K2Ccl^L#x-5Zi:A<'C#-S(©-e. W^ti 

y ^ ji^AAizu-r^ii^^cir^ ^ it ti<tj: 1^0 3) x^— i>2 o 3®j?jespa< 

X:^-S?2 O 3 i Lrtt. «Stt(CffJE"e#^<fc5lC, »ffifi|li:*CSjfe4iSPr*a) 

20 ■C4.J:UA^ l^^t:iJlDE-r'5fc4!){c, >> g 7?SJS 5 O ~ 9 O a)=fA*fi6ffi t 
J:t^o :^4r-i?2 O 3 $Rr^tt®tt<*:2 O 2(cffffLri^l!j*1±^i#<D 

7&y L.si^^iipsiy-r<st=to(c.x4r-e?2 o 3. Rr^j4®tt«:2 o 2(c. 

x^— i?2 o 3 i*[5j^gS^*nEo— ;^■e^o■c^,i:L^„ iiniE^i) 

*f ^ L<C*5~500N/m. .fey »^ L<(±1 0~1 00 N/mTf "5 5 

hB#CDX^ — i?(D^Sli^jt(*»* L < 1*0. 1~5 0m/^i>. U »^ L < 
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(*5 ~ 1 5 my^V&ho 

±iBa)Rrj^l4a>^tit urc*. tKuxxt^^u. 7Hg:^peu>. jsstK'j^- 

L%o m**Wfc'Rr^®tt*^2 o 2*fci*Dr^l4:7^' juA4^^m*-i±'5:^^i: ur 
(*, ±i£Lfc]E^fc{*ft(D-r7i->m^^r'S;&^<z)<i&. pr^stti* 2 o 2 

;&^T?s-i>o ^t>rc. ni^i^^-f J^A4(D§§®{z^KI»3b<^^#fig^^^■Cl^i)ja^l*. 
25 ^#JBfiiC^^mE^EniinL-CRr^®tti*:2 O 2i:Rr^<±:7-f JUA4i:«lfiy^3b 
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^dir^i^sar-fc-So ^f=, pr^l±a>^!|«ii?ppsq^Wt-'§>Rr^®=yi<*2 o 2 i: 

^a5K**:2 O 2ffl!|ANP,j&{*:*tk^L. X^-i^C: J:o-CWMSi'Ktt:a)l§PSP*^V 
L-C. Jfti*:*W^®«f*2 O 2 i:Rr^14:7^';UA4(Z>K(c«$&-^«zi:4,RrtfeT? 

;uA4(Dtey^t>i±i5lciteit14(7>Jte^@$S!ft-5c:i:A<fe«, z<z>^. pJK«tt 

15 . < LT, Rr^S4^i<*:2 O 2A^e>Rr^14:7-f ;UA4^fiJ||L-V>-r<t--5^/^*^ ^ 
3t*i:iai^*(D/<^>XA<$IRy -^b-r < . ^fcJ^yiSLiiiit^^1t$Qfe#-r'5:: t3&< 
T»#»^Lt^o H*, ItSA^O. 1-'2mmT?, 1 ~ 1 O mmr^PnJlBS $ 

55^&-b■:f h^-s^-r-f ::f^-e@i^/t^->^ji0^-r-sc:-!: t,wen?fe^o ^t-^g 
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«><3!)J$j^?l(*.KS*< 1 5 U mfs^ €,2 0 0/1/ m3&<l¥^ Lt^oTf?— ;USS:fiffl«)fLf*. 
W&lf' 5 O jU m]!)N & 8 O O // m]b^$?^ L<. 80iL(m]b^€>800/l/ m7!)<<i: y 

iimt-r-ScirfcSlimA^fe'S. VJU^^-Ui>X hi: LTC*. igifelta) VJU^- ixi; 

20 Ka— $1— » p— ;u=i — ^— » /<— 3— ^— . ^>r=i — ^— » x^y— > 

#lt:. v;u^— ue?x h/^^— >^^-i>o i o c^cANe, 2 o o'ic-??m5g^F^4r 
25 iai^/^^->/»<fl^fi£$^xfcjHy-f 5 K:7-f ;uA^M5^!K3b^e)PJ^L-cA>e,. m 
fl^Bfe**Ltc7Ky-r 5 K:7< juA^tey#itfc«si-??. m^sps^^^-r-si:. ibi 

S «5 M ^ . m ^ ^ / < X H ^ ^ (D 13 5^ H S ^ I* S a ^ f* ^ C :e ^ -5 o 
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5 ti'Ect^o ^mmit. #(cjgi^tf '>^*</Jx$ < . A^otf >^*«:^#L^:^^mL S I 

s « J p - m m -r -5 if A< ^ (f ^ *L ^ o 
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^ 5 K3?-f ;UA$^y^j'ltr*>e.. tKU-T S K:7'f ;^A$^f^X»«[*^&iBI8t•r 
10 

1 

;UAt Ur, Jl$25/im, 300mmX30 2mm(D7K'J 5 K 
7-r;UA (" ^T^h:/" 100EN mUT^iTfO (:f^) ^) ^iflfilL/co 

M^fiai Lr^fiiLfcJl^ 1 . 1mm, 3 O O mm^<3!) jtSW^ V — -f -6. 
15 ^*t>^®<kMii4«^" SK^-f>'' SW-2 2 (l^W 

m L 4 5 (^Wfl:^ (I*) ai) * 1 O O : 3 (mmtt) T? 

20 lilP^^^Lfco 

25 AA^2mml*^Ui-rj:3lcLfco ^0)^, :^S^1|35^ e>^^^^ 1 0 0 0m 

^I'^-Q. ^ ICTJl* 6nm<0^nA:X'y<7-JU=20 : 80 (MMit) 

<D^#a^Jl* 2 O 0 n m<Z)iBM^Jia)»HC7Ky 5 K 3? -f ;U A±{ca^ Lfzo 

mmJHz7\^iymy:t- h uv;^ h^x -eMUf ur s o°c-e i o^j-FbIis 
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W^J^B^i^m-^ 1 o iim<J>y Ti- h hB^^mutco 

lli 2 5 // ma>c^'»i>3{>^& 2 O fJ m^-^^^ 5 mm(DlB^5l ^ tii LSB^ ^^/^ KO) 

■r-sa(OS$35<3 ommoJE-^mom^iz—mibtzyj e offia)/«-> k (iKss o ju 

10 m, g$100/lm, e*:;^500//m) ^24 0<@M'<fco — >a(D:B$*<3. 

A<3 Omm<©iE^fl^±0/^'y \^^ — M—-^^2 o fi ma)i^^^?^^y•£ 4, <» ^ 1 J. 
hi: Lfco ^.3.— ':/ 3 O O mm^COftifiK-hC- 4 O mm fcf ^1? 7 7 Jl] 

15 4 1 mmSILTiBgLfc4^ (iZllc¥^T:&|p|(^(*StN|C 2 O O mm-Tolt UTIB 

jSim^SM I C-8 O O (VdF7 ($^) S) IwT, -hi^ LfcjUg^lClgltfcS* 
^l^|B||c:$:^$il2 8 3mmil*Lfc2^ ( x |C 2 O O mm. y^|^UC200m 

^t^T?. PJilMa^i!: LTElf^/^^ — >±(C7K'J \f — JUT )\^^ —}\^<D 2 O w 
t %7K)§?SSMfli L. 9 0°c-e2 O^^fp^jiLfco l£i^ma)7KU tf-;UTJI/a- 

®2 (9) CC^Lt=fB)lllM^€lfflL, **3XSffi*^&IiIK/^^->«#JK•J 
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A^^f <5«i: 5 (z-9->:^;u$tt$, 1 o o h p a -^S^ia^ Lt=o ^1$SP i 4(©Rr 
;UA^<Dff L-iJlt-EAlttO. 0 1MPai:Ltco 7 U— A 1 8 ©fiJItl^ 
fl)«ffl!|i^l8iSfiV 2 1*0. 3m/^i Cfc, 1 6 tftl^fiP 1 4l*X'J 3^ 'J > 
•S^-Cj^^Ls ftltSPOEIlESiiJSV 1 $0. 3 1 m/^J-i: Lt=. *f=, tKU-^S 

A i a>f9Mlll*S:fe 2 o " 7? ft o t=„ 

T7-f ;uAlll^S*R^#tco iUS^SM I c-8 o o (v^r (^) M) i::-c, 
#e>*ttc:7-f ;UAI1KS«±<D. ±iSLf=aSgffllci9;C+t=*t^^lRllc*3|£S&2 8 

3mmglttfc2^ ( x ^IrI Ir 2 O O mm, y (C 2 O O mmgttlfc jS) ©lEfSI 
^jDI^L, flJj||BlIi:lt^Lt=t c:?>. a§||(Z)^<bl4±2 O /imJtflrt(wifey . m.H 

IIM#>i2 

HJfe^ 1 irPlltir LT. SK/^^-^/^^ifco 5 O /ime-v^-ee 0<i 

O^too t/^>:^^ — 5"J<!: LTiE^fl^lC4^J^gBMLt=4mmX 4mma)^7*;U 
I 0=f-^V^^^ -7 U »y -^=f-v :^7|?>^— F C - 7 O (mu:i:>v? — T U->^ {.m 

t %*?g>S^^=fij 9 o°c-e2 o^FB^^i^Lfco l£Jg^(Z>7K'J e-;^.T;u=l- 
;^Sfl>Jl^(*2 o /im-efcofc. 
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L.@3lCn^Ltc#i#SP1 4(cl4. I C^-y LfcDflgP 3 6 (5 x 5 mm. 

gE^Imm) ^g^ltrfetNfro SUM* 0>M^«5 i: Rr^1±3? ;U A i: ©fHH^ I*S 

-C:7-f ;UAlHll^»*R$#t=. i!l:^^SM I C-8 O O (V^T (t*) M) (^T. 
3mmHi*lfc2ia ( x ^ISJCC 2 O O mm. y :&|rI d 2 O O mmgtttfcMi) (DiEili 

i^r. is^/^-y KJ*i^<z>iHiss/t5'— >±(-v^i'^''— ui^;^ Ks N-9 o o o (h 
ianbjs (1*) ^/^^ — >HiS!iL. 9 o''c-e3 o^^-reiiSijgLtco ^ e>i~ i s cc 

X l-e*i^l*2 O /im-efeotco 
X&-ofzo 

8 3mmgt*tfc2^ ( x ^|Sl |Z 2 O O mm . y ^iSlIC 2 O O mmgittfc^) <0m 
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5. 

MMM 4 

mMm^ t infill:: L-ClHlK/<^->^#fco 

t^•C. gSI/^^ KJsil5l«<DlHll»/«^->±l-V;U^''-U5?;^ h" F LEX PHO 
10 TO IMAGE MASK"NPR— 90 ( H tK « J "i? (*) M) ^/^^ 
->EPBllL. 7 0°CT?3 0»Kg&®4bLfco -^(D^. V;ua*^-Ui?X h^l:i^*l' 
^^5 O Cm J/cm2BgML,$e>lCl 5 0*'C-^3 O ^FelS^lt Lf= oS^l^l. 

5 O Om J/cm2fSS^Lr7K^ hM^feU. v;u^f-uvx h^^l^ 

& o « 

8 3mmil*tfc2^ ( x ^IPltC 2 O O mm. y ^I^HZ 2 O O mm^^tfc^) ©BE 

< a»T?feoyto ^cfc. tUH^gbHt L-rfflLNfcv^u^i^-ui^x- 
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MMM 5 

8 3mmgl*ltc2^ ( x 2 O O mm. y ^|$H-.2 O O mmMtvtr J^) <DiS 

gl^iSjeL, fiimM^lt^Lfct lE^<7)^<kr*±2 o iUmJell?il=:fey. m 

ilJSlRr«|J5:^«|i|«8Pi:LT. Ptt^ltHPStSiJ" * 'J >" EXK0 1-2 
5 7 (mj^'C (**) i») i:?iHb^B X X 5 1 3 4 (mj^-f >^ * 

Ofco 

SilMia»^iSltJ5:*^of=:i t JJl^li. ^m^y 2 t f^^l^ L"C. 02 (a) iz 
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8 3mmglttt=2jgl ( x |C 2 O O mm. y :^|61 |C 2 O O mmilttfc ^) <©S§ 
RT^Ii^^-r ^UA^Jl* 25/im. 300X30 2mma)7Ky 'T 5 -f (" 

10 o.-eu^y^^" 25S ^^mm im m tLtzzttsknu. mmmstm 

15 fco 

p^Lfc7K'J-f 5 H-7-<;uA±:{ca!isfflic^ctfc»^l:«riSuc**«?i2 a a mm 

M*tfc2^ (x^l6llC2 O 0 mm. y ^IS]|C 2 O O mmg|*Lfcj^) (D IE iH ^ /I'l ^ 
Lt=i:Z5.-7* h-7X^/<^ — >lwMLrffiiia>^<bl*±2 O //mJJlT(C<fey . 

20 

mmms • 

=^5imS»$ 1 mm. 3 O 0mm^(DT;U5:^i: Lt=C^6l5^l*. ^^IW 5 t 
fiJlSILfcTKU-f 5 K7-r JUA±lca!l:g«f::Sltfc^^:;&|Bllc**^2 8 3m 

m|Sih.f=2'^ (x*lRllC2 O 0 mm. y |C 2 O O mmMHfcjS) <Dffi@l*a>l 
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10 ii|^Lfc7Kg-f 5 K:7-f ;kA±|C;limffllCi8[ltfcM^I35lRll32|5:^$?I2 8 3mm 
lli*tt=2ja ( x:^Ifi|(::2 O 0mm, y *|nlCC2 O OmmlStttcj^) (DlEil^idJe 

Lfi<!: c: ?),:7:j- h^x-e^/^^ — x^jit L-cfiB^a>^<b(*±2 o ^ mJstT(c&y , 

15 nt&m 10 

1 4<7>ffiSa)ffi^^@$ 1 2 O Omm^ Lf= d ^ J^^I^Hlt^J 5 ^ 

2 8 3 mm^*Lf= 2 ^ ( x :^Isa tC 2 O O mm , y 2 O O mmlt^Kyt 

25 ^S&'^l 1 

t Rr^tt7'<;uAi:(Z)fiJgt^ttg>;3 O' T?feofc. -> 'J =i — >^flg*^ & 
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jl!ISffl(cSitt=Jt^^fil(::.:*:3fe«?l2 8 3mmil*tfc2 jS ( x^lBllC2 O 0 mm, 
5 y ;5fiHC2 O OmmM+lfc^) ©ffiSI* jM^ Lfc i: c: "7 — > 

icj* u-ciEllia>gg'lbi*±2 o ju mJ2iTic&y ,ii^rt*^ic/jx$ < ^jfF"T?fcot=o 
MMH^ 1 2 

a 1 6 (a) ( b) iz^ Lfcfllil^S 1 5 O :tf ^ ?> I Cf-y 

(i 1 O O h P a . ^itSiJ 1 4 (Z{*®jg7 O" OtK'J ^ > =f A ^<sgffl L fr o ^ 
fc^}#SP 1 4fl>Br^14:7'f ^UA-^roJ^LOltS^liO. 0 1MPa. :7U— A1 
8(Dillllt^(D:&<il«3i*5^illiiJi[V 2C*0. 3m/^i: Lfco 4IC(*. I 

C^>y :^(C^ti;BUfcD!l«SJ3 6 (5x5mm. gJS^F 1 mm) ^^Itfco 3 O 

20 (CI c5^»y ^$giiScLtciai^/<^->##7Ky 5 K:7-r;uA<ii*M#. loo 

o' -ei&ofco ^fc^i^SP 1 4#?#®"??(D[al^^ji^V 1^0. 3 1 m/^-tJEi: 

fa 2 8 3 mmiltttc 2 ( X ^IrIIZ 2 O O mm. y ^IrI 2 O O mm||*tfc j^) 
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##«y 1 

4«l*ffiT?<D|aIlESii)SV 1 $0. Qmyi^t^^^Oizm^&'E'-^ 

1 6o^$«j«8JU, :7U— A1 8a>ii|li!$a)*€9«S*^l!i3i^v 2 ^-etiir^i:!:: 

mm!ltHtc2^ ( x:&|^ll::2 O 0mm. y ^fillC 2 O O mmilttfe^) ©ffiii^ 
fz 

it^m 1 

mi^MLx 9 0' a>:^mz^\^m^)±ifx^^izii'5^m^tmmLtzo 
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IIJSiMi 3 

Rr^1±:7-r LT . 2 5 um^ 3 O Ommx 2 9 8mma>7Ky ^ 5 K 

ICLT. lHlK/<^» — JJJL^T?. ^-rJH C^»y :^$^®^^Lf=, 
10 7KU-r s K^-f ;uA*<jfr-&J:5(c-9->:^;u$®#. 1 o o h p a -em^eR^ L 

fco ^!#g!J6 5(Dpr^!i7-f ^UA'^roWLOltE*!*©. 0 1 MP a. "7 A 
6 6<DflimB#(7>*tl^i!liilgf*0. 3m/':J5'i: Lfco SS^ 6 1 ^ 1 3IC 

^■r*5l- I C5^'y :;^lC^FSLfc[aSl5 9 O (5x5mm, gg^lmm) ^iftlfC 

15 *— jn*m&*fr. a»-^feofc, 

ii*L/t2^ ( x^^l^KC 2 O O mm, y ^5 IrI Cl 2 O O mmglttfc^) (DlE^^jtll^ 
Ltrt Z^. 7:*- h-TX-J?/^^ — >(C^Lr±2 O ^ miJlTlCifey . ^^ttl^^ 

20 

^JS^ 1 4 

1 2 O Ommi Lfc:: t Jsl^f*, ^JS^ 1 3 tmmizLX. 1 C^y 
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^*tfc2^ (xiSriSllZ2 O 0mm. y ^IS] (C 2 O O mmS|*tfc^) OS^M^M^ 

5 mmm i s 

RT^tt^-C )VJ^t L"Cs H$25/im. 300mmX29 8 mmfl>7K U 5 K 

10 ;n c5=^'y:^^^M^^Lt=o 

HI 4 (a).(b).Sl Slz^Lfc^M^ffltV tK'J-T 5 \:y^Jl^J».t 

8 3 mm||l*l.tc 2 jS ( x ^I^I IC 2 O O m m . y :^|Sil 2 O O mm^ttfc jS) (OiE 
^S^^ 1 6 

jbNofco iiim«a)li3a«i: Rr^tt:7<;uAi:a)iilit^i*S:*:3 0° x-^-ofzo m 
St^oiHlK/^^ — >f*#7Ky -f 5 -f ;uA{ci±. ffir*!.. -i?^ '^/^-v**— ;uc*a 
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8 3mmM*Lfc2^ ( x :^iai C: 2 O O m m . y ^I^lC 2 O O mmitttfc^) fl>ffi 

5 
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m 1 







mmm 




1 


2 


3 


4 £ 


i 6 


7 


8 


9 




100EN 


25S 






SW-22(2jUm) 


EX01-257(2A(m) 






V-*'*7X 1.1mm 


7l\f9,f 1 mm 






PVA 


SN-9000 


NPR-90 










mmmm. 


@2(a) 






600mm 


70mm 








































0.31/0,3 


IC (DKMeRJiR 




[HI 








20° 


40* 


70° 






mm^m 


^20Mm 
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m 1 (^#) 







imm 




1 


10 


11 


12 


1 


1 


13 


14 


15 


.16 


100EN 


SW-22 (2/im) 


V-ji'* 7X1.1 mm 


V-*** 7^ 0.55mm 


V-$T7X 1.1mm 








m 16(a}(b) 




@11 


@ 14(a){b) 
g|15 




1200mm 


600mm 
























600mm 


1200mm 






















10° 






0.3/0.3 




0.3/0.3 










ng 










fey 














10' 


30° 


40" 


>80* 


90' ic^t^ 






40° 
40 


30* 




ISO'C 


^^26iUm 


^20 /im 


^:^30^m 




^20// m 














^^*-jtfey 
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